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Special issue: Lipid raftsGorter and Grendel_s proposal 80 years ago that membrane
lipids form bilayers immediately raised the possibility that
lipids might arrange themselves non-uniformly in the plane of
the membrane. Work in the intervening years has shown that
domains of distinct lipid composition can co-exist in model
membranes. Until recently, however, there was no good
evidence that the same was true in cells.
This special issue of BBA Molecular Cell Research focuses
on one type of lipid-based membrane microdomain, pictur-
esquely named the lipid raft. Rafts have been the center of
intense excitement and equally intense controversy over the
last decade. The raft idea is based on the finding that domains
in separate phases, termed liquid-ordered and liquid-disor-
dered, can co-exist in model membranes. The liquid-ordered
phase requires sterols to form and is characterized by tight lipid
acyl chain packing, but rapid lateral diffusion of individual
lipid molecules. The lipid raft model postulates that such phase
separation also occurs in biological membranes and dubs the
liquid-ordered phase domains rafts. The excitement stems from
data supporting a role for rafts in a variety of important cell
functions, particularly signal transduction and membrane
trafficking. Raft formation seems likely be a fundamental
new principle of biological membrane organization. The
controversy arises from the fact that rafts have proven
frustratingly difficult to precisely define in cells. We do not
yet have an unambiguous picture of raft size, stability, or
protein and lipid composition. It is also not clear whether rafts
exist in cell membranes constitutively or form only in a
regulated manner.
The first four reviews in this issue, on domain formation in
model membranes, outline the physical principles that underlie
raft formation. The next two reviews describe some techniques0167-4889/$ - see front matter D 2005 Published by Elsevier B.V.
doi:10.1016/j.bbamcr.2005.11.010used for studying rafts in cells. All these articles address the
current uncertainty regarding the nature of rafts in cell
membranes and show how biophysical approaches can provide
key insights into this puzzling question.
Most of the rest of the issue focuses on raft function in cells.
The first four reviews in this section are on signal transduction,
one of the best studied and potentially most important functions
of rafts. The last of these reviews is on a special type of raft,
which is enriched in ceramide. Ceramide-rich rafts appear to
play a unique role in apoptotic signaling.
The next reviews are on endocytosis. Recent work has
shown that rafts are involved in several non-clathrin-mediated
internalization pathways. Furthermore, pathogenic bacteria,
bacterial toxins, and viruses can hijack these pathways to enter
host cells. These agents have proven to be powerful tools for
elucidating novel features of endocytic trafficking, as discussed
in these reviews. Somewhat ironically, the behavior of these
pathogens provides some of the strongest evidence for the
presence of rafts in mammalian cells.
Caveolae, plasma membrane pits in which rafts appear to
concentrate, are the subject of the last two reviews in the issue.
Caveolin proteins are present in high concentration in caveolae,
are essential for their formation, and probably contribute to the
raft-like nature of the caveolar membrane. The first review of
this pair focuses on the phenotypes of caveolin-deficient mice,
and the second describes the structure of caveolae.
Together, these reviews provide a snapshot of the current
status of the raft field. They show how far we have come in
understanding the structure and function of these novel
microdomains, and how far we still have to go. It is a pleasure
to thank the contributors for their hard work toward the success
of this issue.cta 1746 (2005) 171
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